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[Sf^gjS] 0011 

[HIS SIR] 2002.08.23 

[S?HI^SiSW] H05B 

[US 21 SSI] 2X1- £Xf£f n Ili^g 

Electro luminescence device and method of manufacturing 
the same 

[S3] M^2!!0IMieb^CI^MBil0l ^SlAf 

[SS&13H] 1-2001-018192-1 
[CHEI2J] 
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[SSI 0I6HS 

[ CH £l £1 3 H ] 9-1 999-000227-4 

[59?IS§*e!£] 2001-026144-0 
[US ft] 

[&s°i ^sa;i] SUHI^ 

[&S°I §S2;i] HEO.Se Jun 

[^SlS^SiS] 741123-1120821 

613-104 

i^±] ¥&»2|AI 538-4 2/4 

[^Sj] KR 
[US ft] 

[&S2I ^ia;i] msfsi 

[&S°I g^HJI] K0 , Chang Hee 

[^°Jg^SjS] 700615-1466311 
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138-040 

AiS^^AI &W=? §y§ sii^^OHUM 108^ 613^ 
KR 

OI^SI 
LEEJu Won 
730816-1890315 
660-933 

£]^AI aogj 7 8 2 

KR 



XII42£°I ^§011 °im01 ?l £1- HOI 

£121 

H (21) :H£I2J 
0I6HS (21) 



20 S 29,000 SI 

16 £ 16,000 SI 

0 2d 0 SI 

0 SI 0 SI 
45,000 SI 

1. S^Ai- SAilAi(£2)_m 



mmuo. ch 
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o\ Z\ el-olalf Q^JL s&7] 7]&9] *\0]S. 7}^}^d\] ^^5)^ ^ 1 ^ ^7>-^ 

# 1 3 ^4, ^"71 1 ^ 5}o]l;^ ^-71 1 ^ 2^1* 

3f mLZ}S\±; ^<^H ^cg«^. ig^Kr ^7fl^ 2 ^°J# 

31-, ^71 z}- 2 eKIM ^ 2^1 4 91^5)^ ^7l E}t 7\^A?\ 

^ 2 ^>^-# ^ ^ 2 ^"71 ^<3<^ *fl 1 ^ 5}°Jf 

*M1 2 ^H" *}-°H tg^Q ^7} ^#^-4, ^-71 ^#<^*|- #71 ^1 2 

cf7>^-^ A yo]6\) #7l 2 ^ #7FM ^7] 

Ol^^l 53* *Vfe ^% ±7.} ^ ZL 

^tt 5H4. 

£ 7 
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Q*} ^Q:^ ^*>3 ^ ^flS^ 1 ^ {Electro luminescence device and method of 
manufacturing the same} 
[51^3 ##tr 

£ 1^: ^2fl -fr7] ^ 2) 3"Bj A>A]£. 

i 2^ £ 12] A ^3 Sfcfl ^51. 
£ 3-& £ 2^1 ^Sl. 

51 4^r 51 33 B ^£3 ^ #^51. 

5. 5^ "£^3 w>^tr <a ^HHl *m -B-71 ^ :fc*r3 ^ *}*\S.. 

51 6^: ^3 tr ^ ^*HH ^ -fV^l ^*}3 Jf§ ^-rfl ^ 

^51. 

51 7-8- 51 63 n-M rfltr ^r^51. 

51 8-8: -& t^^.W^: !=f€- ^ ^*HH 4^ -fM ^*}^-# ^ ^ 

tfl ^51. 

51 9^r 51 83 m-m^l cfltr ^^51. 

£ 10^ -g- i£^3 u>^-3jtr 31 ^ H ^*HH *r€r -n-71 4i*V3 ^ 

51 ll^r 51 103 rV-IVHl cfltr ^^51. 
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£ 12 ifl*l £ 18bfe t^^l ^^>^ ^>^| 

41: 7)& 42: ^ 

43: «a^s)S.7l^r 50: ^<3^ 

52: *\] 1 54: 1 ^JfL 

56: ifl^- ^<g^- 58: #7.} 

60: sfl^ ^ 62: afl 2 ^ ej-S] 

64: >fl 2 ^}«- 66: <2]-f- 

67: <£^- 1- 68: ^^bV 

^ oje^V *Qr%^-jr ^*Rr -i-^ofl tc)-^ ^-71 

^ o] ^ ^71 ^ rtX>^ ^-71 ±. 
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1020020050131 #^ 2002/12/2 

7>ofl -g-^H s.^o] -f^jL, r]^$]o]7} 7}^}^ ^ -f- 

4°^ #3* 7Hn 5a<H ^efl <S^7} *><9^l| 5£4. 

<23> ^7} ^J-fe -H-ElM- ZL«H] ^^*V #ofl sflfiiL^ ^ 

^JH^KS!-^ 5fl^^ 
<24> o] nfl f ^-71 -^-71^- 2L^r ^7l ^ ^-S^ ^ , , 

^>5. ^21 7>*M. W>S>)- ^o] t^-^o] -3-711-2} SE^ ^MMS ol 

<25> ol # -B-71 ^% ±4f ^*Hr -fM *§^*Rr Sf^l^ 

\d(CuPc: copper phthalocyanine) , N,N-^(^Hli:€-l-^)-N,N , -^^-^*l i a 
(N.N'-Di (naphthalene- l-yD-N.N'-diphenyl-benzidine: NPB) , SE] 
Q ^:-f- D l^-(tris-8-hydroxyquinoline aluminum)(Alq3) °l-§-^cf. 

*(hole)ol * ^tt^H ^#^5- ol^U, #7}-^ 

^7> ^^^-ir ^-^O.^. ^OjS}cf. ol ^7>Sf *ol 7fl^ 

^-«H ^7l7>(exiton)# ^^*>J1, Ol ^7l7>7> ^7l^^A-l 7l *) #Efl 3. £5^*1) 4 

<27> ol^Tfl ^X}6\] ^O^fe *HS.c% ^ -3-71 ^7> ^ 4i7l-52}- 

^7> ^ ^7>S ^Sl^S ol^ollA-1^ -3-71 ^7> ^ ^7># f^J— S- A 4 ^ 
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< 28 > c io\)^ ^efl^ o. 7l ^ ^ ±7 ±d] uJ-El-ifl^ a>a]£o14. ZL^ofl 

<*1 1- ^ $Hr ^o], ^-71 t# 4i7>Kr ¥^^r 7l^r(ll)4, °1 7l#(ll)£] ^• 

^3<H 5}-^ *§^Hr -^7] ^^-(Active Area: 20)$r, ^7] 7m(ll)-4 ^ 
S)o] -H-71 t^(20)t- ^-g-^V^ ^(12)4, ^"71 -B-71 ^%^(20H1 

^ %SLS., #7} ^(12)^ w>^^] ^ #*Fr(30)s}-, $7} 5g(12) 

^PfOOH #7l -B-7m^-(20)l- 7] 7) s\S.^-(^} 

^^*>^ <y*J|3}5.7l#(13)# ^-71 ^ #7^(30)^ *ll 1 

^7>^-(32)Sf *fl 2 *R ^7>^-(34)S 

<29> ^-71 -S-7li£#Jf(20)^ 71^(11)^1 ^ofl ^7l 1 ^ ^>-^-(32)^- 91^51^ 

#3: ±%&q iS&MS a o >o_ s *fl l ^ £Kl*h -h^ 

^3V£l^ -FM^S-jz}-, ^-71 *fl 1 ^ ^^513. ^7} *\] 2 

<30> o]^ °- 7 } di^HH, -fM ^^-(20)^ ^sqfe -fM 

>fl 2 ^ ^7\ ^ 1 ^ ^ ^ 

<3i> oje^ ^ ^-o) y 0 >*ls}7l ^ US 6,222,3153: ^ US 

6,297,58931^^ *fl 1 ^ 2^1^ ^^1^1 ^^t!r 7]^ol 7flAls)ol oicf. 
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J«.*l v}^ m.*\ US 6,222,315^^1 7flA]^ iflJf ol^tt €^ ^91 

< 32 > £. 2^ £ 12] A ^-^-^1 tf)^ Jf£ ^-cfl ^o] ^1 1 e}- 

<?1(22)^ A>o]ofl ^^nl-(26)ol ^Ajs]^ ol^ A>Bfl# ^^4. 51 3^r JE 2£] I- 

<33> ZL^oflA^, ^1 i ^ 5]-o1(22)^: ^ IT0(Indium Tin 0xide)S. ^«l=]^ f ^1 2 # 

^ ^>^-(34)^ IT05. ^1=1 ^1 1 ^>(34a)Sf 2 #*K34b)3. ^wl^cf. l 
^>(34a)^ *ll 1 ^-91 (22)-4 IT0S. z\] 2 ^}(34b)^ CrSLS. ^-u] 

$\°] 2 #*}(34a)^ ^91 ^ 7^3. ^7] ^*fl ^ujsl^ ^o] 

<34> Aj-7lsq- ^o] tgAjsl ^ 2 ^ ^Hf(34)sL 51 2 ^ 51 3^ # ^ ^^o] ; ft 7 ] 

^(28) ^^12^^- z\-9l(24)o] «§Aj£tf. o] nfl , 2 e)-^(24)^: -R-7l 

^^-(20)# ^lM- Ai^- ^FfOO)^ t)] 2 ^ ^^-(34)^ Aj-«- S ^Ajs]^ ^71^ 

<35> Z^c-fl, Aj-7lsq- ^ 2 ^ #aHK34)2}- 2 e)-<?l(24)£l ^ofl 9X°] 

<36> ^1 2 a^ ^a>^-(34)# ^*Kr *f| 1 ^A>(34a)4 ^ 2 ^K34b)^ ZL ^7> 

A^l tHl ZL Aj-a-s. goj^ ^ 2 E}^(24)^ iL-f- <1^MMA1) 

SL3. ^ Aj ^ 7jo S ^1- iooo A ol^> 7 > ^cf. n^t-fl, Aj-7] *f| 2 Al^ ^7^(34)^7 
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4 2 ^ ^91(24) £| d\)^ o]xz\i& t^sl 3,^}*} <&°.E.g., 71^4 *fl 2 ^ ^7}-^ 
(34)^ 4^5) *fl 2 ^ BK1(24)£ £ 3^1 "B" Jf £r°fl 

Ai 4>7l 4 2 ^ ^V^-(34)^ ^4*V^1 *ll 2 ^V^(34)S g^o) 

HI, £ 4^}- ^°1 ^ 2 ^ ^>^(34)^ ^oflAi #^^ 7 ) ^4. 
<37> a o > 7 ] ^ 2 ^ ^>^f(34)5] *|1 2 ^>(34b)^ £ 4<>1H -g- ^ oi^ 

^-o] j zl #Jf(edge)7V #&°] ^iLcf C-1 ##£]<H 3«8=°1 ^4. 4^1, °1 

2 e}^(24)^r ZL <£^1 ^^(S) . 

<38> o}^]^. t}:^H^ 2 Sl-^Sl *&X]?>}7} ^M^r *fl 2 ^ ^9l^ 

3 ^ ^Tfl ^A7> SU*-^, *fl 2 ^ ^}if-9] ^ 2 ^Hl ^ ^ 

^ ^A7> sai}. ^-m-, °i^mi ^ 2 ^ ^91$) ^ -jm 

^% ^fi. Jf-^* o> #711 ^ -£-^7} £>A^, Sfl^ol ^^o^g. ^ 

71^ ^^17> 

<39> ;*fl 2 5}-0}ol ^2 ^ ^V^l-ol ^^tLoflA^ ^^Hr ^^71 &ELo\] 

<40> ^ A o v 7 isq. ^-o. *M*>7l ^Itlr *fl 2 ^ ^B^H^l # 

^}7> ^7}^ 3* «<M*H 2 ^ efoloi ZL #*HfMH ^<H*H 9A^ 
91^ ^ ^ 91^ 31 ^ ^^ H o^# *H^Hr cfl ^- ^-*H 5U^. 
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<41> # 7 ]4 ^S}7] €■ 7l#*K #4 #^<>1| ^ 

sfl€-£-3. ^4 ^7fl^ 1 ^ e-]- 011:4, #4 x\] 1 ^ 3**1 -M 4 <3 

^S]J! #4 444 7}^2]1 1 £^ ^V^l- ^ *ll 1 € 

^4, #4 4 1 #^-S 3flfi4<H #?1 4 1 ^ iH^5]ir 

-g-olH *tWH ^*Kr ^Hr7fl£l *H 2 4^" ^#4, #4 4 4 

2 i^*^) 4 ^44^ #71 444 a^S. 4^f 7>#4eH ^4^r 4 

2 4^" 44^ A 2 #^4, #71 ^^^51 ^1 1 4^- 21-01*2}- *| 2 >R- Bi- 

ol so} 4.0] ofl 44 ^444, #71 ^#°J^4 #71 *fl 2 4^ 47}^ A} o]6\] 

4*1*1^, 4°J^ 4i4^ ^ol£ #71 4 2 4^" 4*}^ #71 .t%*J°^ W 'S J f 
4 ^ d 4<H #71 ^ 2 44 44^ #71 444 cfltb 44» ^3}-^l7l^ 4^f 

ol =ol^l ^J-i- S^JO S ^ 44 t£% i4f 4^W- 
<42> ^o) 43 S-^H] 43^, #7l 4*} ^^1 ^l*}^, ±A 

s. ^o]s. #4 4 i 44 4°Jir ^^>* ^sm ^^l 3 ^«i 

€ ^ ol ufl, #71 4^^: # 7 | 4 X 4^. 44^g- ^ Oj 

<43> ^ t^^l £ ^-^Ml 4=-^, #7l 4 2 44 4*}-^ ITOS. ^tim *fl 1 # 

7>4, 3.1-0.5. *ll 2 #4«- i^Kr ^ &4. 

<44> ^ tl^l s 4^- ^Ml 4 = ^, #71 4^r ^^4^ #71 4 2 4^- 44-¥-^l 

#4 ^oj^* W ^1- §^ ^^4 ^ 5^31, oi 4, #4 4^- ^9i4^ 
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o] 52] «- ^o^o] <goj ^ 2 ^ 7># $133: ^ 1 €^ 2^13 

<45> a ^ 2 cJ-^-cIl 3*1 ^"71 <*) 

«- 3£*q-«5] ^-^^ *°1 ^-7) ^-f-^H ^-7] ^ 2 ^ el- 

£14 A d-7l *ll 2 ^ ^>^-7> #7l3_o jl A-ls ^ ^ ^4. 

<46> i^s} ^ 4^ ^-^ofl nfsTg, >y-7l ail 2 ^ e>oi^ >y-7l i^^- ^^M- £ 

<47> ^- £E rfs ^lofl tffs^ ^-71 ^«^^-u2l- ^-71 A>o]c11^ ^-7] 

<48> o. £ ^ ^-7lSq- ^ s.^^. ^§>7l ^}<*| , 7l^, #7l 7)&<>] ^ofl 

3flH^S- ^^^1 ^K^ti^l 1 ^ ^-y) ^ 1 ^ ^-o]^^ Z}- £fol 

4 M^Jl #7] 71^;^ ^°]5L <U^r 7>#7}5} °\] ^S)tt all 1 ^ ^7>-f-» g-fe ^ 
1 ^7] ^1 1 ^ ^S. SfltiSH ^"71 ^1 1 ^ e>Ol#a2}- JH^S} 

i^cgc^ fga^Kr ^^7fl^ a)l 2 ^ ^91^, ^7} A A 2 

3^ #7}^!- ail 2 ai^4, #71 it^^^^l all 1 ef^l-i-^- all 2 ^ &(-<eI 

l-ol AVolofl ^7} ^^-H]-, ^7] ^7> ^el-Sl §>«-o]l ^1*}^, %<£^ ^ 

3. ?$o\5. ^7} all 1 a\o}^ # 7 | all 2 ^a>^ o]^ <y^^ 

^1 1 ^ ^-91 ^>°1^1 ^ ?_>-§- ^€ i^>^ ol^^Ti 53^- 

^7># aH^ttcf. 
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<49> ol&|*V i^o] 4a S-^loU tcj-eig, # 7 | ^o^^-o. ^. 7l ^ cg^ofl^ ^7] ^] 

<50> ^ » a ^^ £ 4€ ^KMl 4 = ^, ^7} ^<S^£r %7) ^% ^#<>1H *fl 2 

*ll 2 ^ #71 7]^1 cfltb ^>«- ^rSj-^^l^ 3<H ^ 

<51> ^ S 4^- S-^ofl 4^^, ^-71 ^<£^ ^"71 4 2 ^ ^\^-9\- o]o\) 

$13* *fl 1 ^ ^-919] ^7} 7)] 2 ^ #7}^-«- *§=* ilSM^ ^ 5^4. 

<?1^* 1 ^ ^ A H^1 71^:^ A> 

<53> ^71 ^aj-fr ^^>7l 7}^ 7H>7>^# 4^ 1 ^ 

^7>^-4 2 ^ #7}-^ ^*Hr *fl 1 ^7>^1 ^S)^ ^ 

5fl€^ 1 ^9lSr ^*Kr ^<3^ 4:^5. ^7] *\] 1 ^ 2K1 

I- ^H^l ^71 ^1 2 ^ ^7>^-4- olofl o]^*V ^1 1 ^ e}<^ A\o)$) ^-7^ 

^*Rr ^3*h 3<HS. *]] 1 ^ eKl^ ^^-^ 

^ i7>^ ^lS^^^ ^l^-t!:4. 
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*H 1 ^ ^Kl^l ^>7l *(| 2 ^>^-» W ^-f* T 5tUL, °1 

nfl, #71 ^SRr *34Mfe ^71 2 ^ ^>^-^ ^» ^ H<£n^ 

<55> a H a ^2] £ CfS. M.^6\] ttj-eig, ^V 7 ] 1 ^ £^ ^ ^Rr ^^^A^ 

4 7flSS ^-7] 1 ^ Bfol ^ *]] 2 ^ ^ ^ o^SM}. ^ 

<56> ol^V ^ 5L^^r t^s] tMI^ tflsfl ^.rf 

a>^>ji oi^r -fM ^ *fi* 7 A°)^, ^€ £ 

<57> £ 5 ^ «>#*m <H ^*HH -6-71 *d7> ^7>S1 A\X\S. 

<58> £^-g; ^-S^, -6-71 ^ t# 71^(41)4, °1 71^" 

(41)31 ^oll ^^S)<H 5}-^ ^SJ-fe ^^(50)2)-, ^71 71^(11)21- 

^^^(50)» I^Kr ^(42)3f, ^71 (50)^1 #^-» ^-^Rr ^S, 

^-71 39(42)31 «>^*}*1 ^^-si^ 4^ ^^(60)^.5. ^wl€ <r 5a^. n^ji, ^7l 

sg(42) 3l^o.S JEL&|\+ 3fl^ ^^(60)<flfe ^ ^^(50)» ^^17171 
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<59> £ 6 ^ £ 7^ 44 °i -^HHl -B-71 #7} ^ 

f2t i±cf ^M1§1 ^^§>7] ZL^iLS, £ 6-^ £ 5^1 C -*f-gr°ll cfltb ^-^ 

^toiji, £ 7^ £ 6^ n-nl tfl^v <^£°14. 

<60> £ 6 ^ ^ 7 o. ^-j7^ *H ^- nfl, #71 ^ <^(50)-^ 71^(41)^1 ^ 

sfl^^S. ^€ ^7fl^ 7^1 1 ^ ^91^(52)^, =L ^S. ^7} ^4(58) 

^wl^tK ^7) *il i ^ ^91^(52)-$; nos. *r SU, Til 2 ^q- 

(54)^ ^ul^-(Al)o.S. ^€ *r 5^ 31, <>l#ol Aj-jr JH*HHr -^-^1^ #71 ^7> 
t#4(58H rii^Sl sHM: ^*r7ll €4. ^"71 ^1 1 ^ ^91^(52) ^ ^ 

2 ^ 4^ll-(54)^r ##tb ^^1 ^3*1 , ^>-§- 7}^ 7fla 

#^°1^-. ^-Sl^-, ^"71 ^%4(58)^r -fM ^7> ^ 

°\) ^>-§-€ ^ 5>1^ -B-714^: S-^ ^-§- 7>¥lHI, 1- ^7> ^Ol 

cfoj ^ j^o, ^ Slcf. 5E*h A>-g- 7>^*b -n-7l 7flS£ S. 

l-SAlo^ccuPc: copper phthalocyanine) , N.N-^CM-Sl^-l-^-N.N'-^l^-^l^ 
(N,N'-Di(naphthalene-l-yl)-N,N'-diphenyl-benzidine: NPB) , meli-8-^H ^-Al^ 
^ ^^l-e-Ctris-S-hydroxyquinoline aluminum)(Alq3) ^ «l^-*fl 4^1-711 ^-g- 7>^ 
*>cr. 3^*, Aj- 7l ^j. ^^-( 58 )o. ^ e ^oii c}]^-5l£^- t}-<£*l ^^0.3. ^ 

^ 7>^>cf. 1 ^ 4^11-(52), ^ 2 ^ el-<?ll:(54) ^ ^7} ^4(58) 

^1 tfltb A>^^ o]fj> ^ ^21 2.^ ^Hofl^ ^^^>7ll ^-g- 7>^^r #^ol 
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th -8-71 7l#(4iHl^r q-Ej-ifl*lfe #5**1 71^(41) jgfl^-g. 

*1*>JI, 7l^(41)iLS^-Bi -fi-^^r ^*>7l DM Si0 2 tH 2^^- 

tb^, ^"71^- ^-Sr ^^OWM #7} ^^(58)^ §>^-S^ ^ 
(56)°1 c| ^ 5ach °l ^^^-( 56 )o. ^ ! ^ ^oi§(52) ^Tj-^ ^ 

^ «1 ^ ^-g-^H^ Xl' l ^ 5^oll;(52)3} Xl 2 ^ ^<?ll-(54)^ ^<£* -fr^l 
*>7l £|*fl ^AS, II efl^l^J=M- *3 ojn)^ ^o) ^cg^ 

(56)^r Xl 1 ^ 3^1^(52) A>o]^ £JE^- tg^TT C-ll, o] nfl, ^ 1 ^ ^ 

(56)^ XI 1 ^ 51^^(52)^1 ^71^1 $>51^- <5>7l fltb ^olcf. 5E*V ( ^1^- 

i^Efvfl^l^ #7l tfl^' ^<^^(56)^r Xl 1 ^ 2|^]1:(52) 

^ °>M^, ^(pixel)# °1^M ^ x ^ B^o]^(52)^ tf^S. ^€ ^ 5U 

cf. ^, XI 1 £KH-(52)Sl ^ ^ XI 2 ^ e}o]-i.(54)ol iH^x] ^ «-^-ofl 

q. 

tt^, ^71 Xm ^^(60)^ £ 5*11*1 1- ^ &^-<X, 7l^r(41)^ ^<XiE ^ 7H> 
^Sl^l XI 1 ^ ^7^(52)^, *\°]5L 7>#7}BH Xl 2 

^7>^-(54)S ^al^cf. n^XlAi^ XI 1 ^ ^7>^-(52)7> 71^(41)^ <^ 7K>7>e1 
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°)} *i^S\JL, =*■ °<M 7>#*}eW 2 <3:7}~¥-(54)7> Sa^-M", °l*r ^ 

<63> ^7}Q Ufl-i <^<*<X ^ cj^w-^ £ 7^] 2 ^ ^V-t-(64)^ ^2l^ 

^ol spf^ XI l #*K64a)£h 2 #*K64b)S <r #7l Xl 1 # 

^>(64a)^ IT05. ^€ ^ 9X±*\, Xl 2 ^}(64b)^r £L-§-(Cr) ^€ Si 

cf. ole^ xl 2 ^ #*HK64)£1 #^.2.3. XI 2 ^ 2KK54H ^ <3^(50)°-S 
JfEi <a#£|<X «§^t}. n^SLsL ^*\f;}x]$= ^^1^>, #7l XI 1 ^ (62) 5. 

^SLS. ^ 31°.^, o] ufl, XI 1 ^ ^7}-f-(62)^ XI 1 #*Rr ^ 1 

<64> ^71 ^ ^-fc ^ -fi-71 417H fl^W, ^-71 ^ 

^-^^(50)2}- XI ^ <3<*(60) ^ Xl 2 ^ 64)^1 A>olojl^ ^flS °1^H 

^ *I<S^(66H c] ^-71 ^<a^(66)^r vflJf ^£^(56) # 

^ ^^(50)^1 1 2}-Sl(52a)3 ^^5]^r 

XI 2 ^ ^>Y(64)7M ^^1^ ^ 5^ 3 ^-71 Xl 2 ^ # 

x>^(64)^ ^71 ^^(50)^- W 3\E^-, ^, XI 2 3v*>-¥-(64) 

A \o}6\} mo] ^71^1 &£4=- 3^*Hr w>^*m. «>^^- *J 

*HH 145^, AV 7 1 <q«. ^^nV( 66 )^ £ 6 ^ i 7°IM ^ ^ ^71 XI 2 £ 

^ <3:*V¥-(64)S] ^-71 ^#^(50)^: W ^« SlE^ ^ 5^. °1^M1 5^1 

^^^-(66)^1 °m ^"71 XI 2 ^>-^-(64)^ ^7} 7] ^r(41)^ -^-^<Xl 

cfl^r ^rsl-^^, °H1 4^ ^#^(50)i!^&| ^^^^ ^1 2 ^i^ 

Sl-^](54)ol ^-71 XI 2 ^ ^7>^-(64)^ ^SLS- ^5. «fl°fl ^7l Xl 
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£ 8 ^ £ 9^ ^-^^ «H^f!: <a ^HH -6-71 *}7> 

Jf^# SAltb ^ £ 8^r 4^ 4&t-\E ^ L ^- 

# ^71 2 ^ #*PjL(64)£] ^ofl go] ^<Q^(66)^ ^ofl^ <3-f- #(67) 

°1 3 ^ SZcf. °1 *(67)^ oji- ^ *fl 2 ^01(54)^ ^ 2 ^ & 

7>-*f (64)7> ^i7l^ <S^^ ^ ojt^ o]^> ^ o] nflofli- 2 

5l-ol(54)^r ^-71 51«. ^^s]-(66)^- ^<>H A o v 7l 2 ^ ^7pf-(64H ^51^- 

^€ ^iUr &0-*l, ^"71 <£-g- *(67)^ -g-^KE^ ^^Sl^ ^«J-Ts}t}. 1-^, ol 

nflofls a c v 7] x| 2 ^ 5l-ol(54)ol <q«- ^ojnv (66) ^. xl 2 ^7->^-(64)o1l7l- 

*1 PITIES- o^cf. 

t!:^, &°], xl 2 ^ ^7^(64)^- #^-°J ^ (50) o) A y 0 ]o) 

<q«- ^91^(66)0. ig^Kr 3^ *M1 ^-g-^l M pfl o. ^cfs.^- §-Xl» oicf. 
^r, ^-71 X| 2 ^>^-(64)sf ^ eg ^ (50) a^o] ^1 z\] 1 el-ojs. 

(52) #J5L?>i2l ^ofl yl*ll ^-cfl^o.S. nfl-o ^t^. ol ^ *1 ^*H1 ^^nl-( 66 ) 

^- ^^1-71 ^§11^^- Ol 2]*- 1^5[(66)2] #7l 7l^-(41)^l Tll^^l^^l ^ 

aV^ol ^o>c> *Vcf. ^-71^ ^-ol tiling ^ o. ^^v^^- |^ Tjl^HO) ^SJ-^ol ^ 
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<68> £ 10 D J £ 11^ ^ ^^S] y}HJ-3l *V a 4^ ^ ^*HH 4^ -fi-71 *l7> 
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<3 (50)^1 a}°H ^^^cf. ^, 2 ^ ^1-^(64)^ #7l t# <^(50)^§: ^tb # 
^ ^-7] ^« (50 )o) ^^^-ofl 3*1^ all 1 sKU52a)5} A >°H1 3l*l*H °1 

» *ll 2 ^ #7BK64) ^ *)1 1 ^ ^9l(52a)3\- ±^ #3 o^s^ ^ 

#71 ^3l^(68)^r 1 ^ ^(52)4 l£S ^*Rr 

t> ell, ^ ^1 1 ^ ^(52)31 ^AHl ^*}^, %5L£\ ^}^^ 7]% € 

A7> &7l nfl^-olcf. ^-71 til5l^-(68)^l £1*11 #71 ^ ^<£*K 66)^1 7l#(41)<Hl tfltt 
3* *8=#€ ^ 9X^. IE^<L5L v+EMMfe &$W?h ^1-71^ ^ ^Al 

^Hl 5^1^, #71 2 ^ ^71^(64)1- Q±r ^ ^^^(66)^1 ^£°1l£r -£ 8 ^ 
£ 921- ^*1 #^>1 ^3<H OH- ^ 2 ^ ^91^- *fl 2 ^ ^7>^-7> ^71 

<70> C^g-JlS., #^ ^ ^-^ofl -ft-71 ^ ix}2] ^yj-tt^ ^ 
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44^i ^4. 

<72> 44 ^4# ^S^>7l ifl«H £ 12^ 4 0 1, 44<Hl ¥^£^4 
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71 71^(41)^ ^4 #4^(Glass)4 #4^ 4-§-4 <r dl, 4?1 714 

(41)41 °lt ^ £44(45) ^ 44 £44(46H ^^5)71 ol^ofl ^-71 7l4(4lHlfe 
7l^ 5g%^4 1"^4^M 44471 ^4°i Hi 31^(44)^: cl ^yl*>£^- § 

£14. -SM alsl^(44)^r Si02 ^SLS. ^4 ^ $14. 
< 73 > 4^S, £ 13a ^ £ 13b<HI4 1- ^ 5afe 44 4°1, 7l^(41)£l 44°11 

^4 ^ ^44(46)* 7V^H ¥^ 71^(41)^1 7>^-4^ll: c> fl 1, 2 44 4*>4 
Si afl 1 441"(62a)(64a)-8- 44 ^344. S. 13bfe £ 13a^l V-V^l 44 4 1 S£°1 
4. °lt^ all l, 2 44 444^1 ^4 34 44 °1 3fe 7 iAS., 714(41) 4^1fe 

o^^§l ^ 5L44(45H t#£lol ojrf. 
< 74 > 4^-o_S^, 714(41) 4°fl i^#4 ^5144(45)* sflBl^SH 51 14a ^ £ 14b 

4 4°1, *fl l, 2 44 47l-4(62)(64)l- ^^4^, *H l 44 444(62)^4 44 4 
43fe i^sfl^sl 1 44 44(52)1-* ^44. £ 14bfe £ 14a^l VI-VI^ 44 
510)4. oi nfl, ^^oflA-i i- ^ 44 4°1, *fl 2 44 47}-^- (64) 4 °H1 4^4 
4 l 44 4 Si (52a) si 4oHtt °ll-4 4^ 43 °134 4(68)4 c| ^ 

olcf. oje-j^ ^ofl o^ A 4 tf 7 ] ^-^£^4^1 Sf|^4 M5l4iZLEfl2l^^- ol-g-^}o^ 

*§^4 ^ 44. 
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(64)^ °H ^tMl 1 4^" 44 (52a) 4°1^ ^ofl ^-71 444(68)* 
44. ZL^jl, #71 5-1 ^^^-(66)^1^ ^ 2 44 444(64)^1 4-Jf S *(67)# 
o] ^ ^ o^cf. 4>7l 44 444(56)^ £ I5a^l^1 ^ t~ 4^°l , 4 1 4 

^ 44€-(52)£] sfl^* 44 ^44 iS4°l^ ^-05. ^ ^o.^, £ 16414 

4 ^ sa^-oi , 7^1 2 44 444 4471-4 ^ ^-g-* 444 344--^ & 

4. 4444 44£r £ 1741*1 4 «r &^°1, 44 4-¥- 444(66H5L ^44 

711 ^-§-€ ^ 44. 44 444(56) 4 ^14 444(66)4 sflU^ aV^A] o}6\) *Y 

4£r 444, 7)4 sMi4 ^44 44 444?fl ^-g- 7p§-44. °1 4-^ 
444(56) 4 44 444(66)4 ^^^r 4#4 44 4°1 ^£ 314^4 4^4 # 

Bl °)V]IL -f-* 4-§-4 Ct l £1 5^n5fl4^ ^^S. ^ $14. 

<?6> ^a, ^-714 4^ 44 444(56) 4 4^- 444(66)4 ^44 44, 44 44 
4 4 4 2 44 444 44 ^4* 44 ^144444, 4^3S 44 4714 ^4* 
44471 44 ^Hl ^4^- 4-° 4 , ^4*114 444^ 44^ 4# 

^Ajofl <&3i t ^4^7} 5L5E4 434 ^44^ 4441- ^44 ^44 

£ $14. 

< 77 > 4^s.^ £ 18a 4 ^ I8b4 4°1 , *fl 1 44 441-(52)^ 4Hfs 44 
444(58)-!; 444^, 44 4-44(58)4 4^3. 4 2 44 44!-(54)ol <$7] *\] 2 
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1 €^ ^ <a^5]JL #7l 71*^ ^o]5i 7HM}eH ^#3^ Xl 
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3^ ^ Xl 2 
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#7l ^-^-^^011- ^-y) Xl 2 *}°]*\) ^^1*>J1, ^<g^ ^XlJL ^<X-£ 

#7l xi 2 ^ #71 ^ #^1 $^sq<H #71 xl 2 # 

^ ^7>^-Sl #71 7l*ofl tfltt *^l7l^ i^Jf ^^^;^r X^SH ol^ol^l ^ 

^-^-S *}£r i*}-. 
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13] 

^ ^ ^« 3# ^Siis 4i7>. 
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